Fifty-six volatile organic compounds (VOCs), known to be ozone precursors, were stored in three media (SUMMA and Silocan canisters and Tedlar bags) to evaluate their stability in these storage media. An analysis of samples of air followed the procedures described in the US EPA Method TO-15, and was performed using gas chromatograph (GC) equipped with a mass spectrometer (MS). The first-order decay model matched 87 % of the observations. These 56 VOCs were classified into four groups-alkanes, alkenes, aromatics and biogenics. Alkenes and biogenics exhibited lower recovery rates than those of alkanes and aromatics. After a seven-day (7-d) storage period, 87 % of alkenes could be recovered from canister storage and 82 % were 
Introduction
The loss of VOCs may be due to the physical adsorption of VOCs on canister walls, the dissolution of VOCs in water condensed in the canisters, chemical reaction, hydrolysis and biological degradation (Coutant, 1993) .
To support calibration and performance audits, the stability of 39 and 34 VOCs in compressed gas cylinders was determined from 1 ppbv to 10 ppmv (parts per million by volume) and 5 to 700 ppmv, respectively (Jayanty et al; 1992) . The results indicate that the concentrations of several VOCs varied by under 10 % over several months, but that several compounds were found to be unstable at the ppbv or even the ppmv level. The unstable compounds at the ppbv level were ethylene oxide, propylene oxide and trans 1,4-dichloro-2-butene.
Six other compounds were found to be unstable in compressed gas cylinders at the ppm level (aniline, cyclohexane, p-dichlorobenzene, ethylamine, 1,2-dibromoethylene, and formaldehyde). A review of the literature on the stability of 52 HAPs stored in stainless steel canisters showed that canister stability data were widely variable for a dozen compounds (Kelly and Holdren, 1995) . The stability of 194 compounds stored in SUMMA canisters at the ppbv level was examined (Brymer et al, 1996) . Although the concentrations of 168 of the 194 compounds studied did not change, a few of the compounds studied including methyl mercaptan, ethyl mercaptan, butyl mercaptan, dimethyl acetal and bis ether) exhibited high variability, low recovery or poor storage stability.
Seven aldehydes and four terpenes stored in SUMMA canisters were recovered at concentrations of 3-5 ppbv (Batterman et al., 1998) .
The concentrations of all terpenes and most aldehydes decreased markedly during the first hour.
On the 16th day, the recovery of most compounds was reduced to 50% of the initial concentration. (Lipari, 1990) . In contrast, methanol and formaldehyde stored in 60L Tedlar bags tend to degrade slowly (Andino and Butler, 1991) , apparently because they have a smaller surfaceto-volume ratio than other substances. 
Materials and Methods
The research included the preparation and storage of these 56 VOCs. These 56 VOCs are classified into four categories-alkanes, alkenes, aromatics and biogenics. Good results were achieved. Table 1 shows MDL and linearity coefficient (R2) for each VOC.
Triplicate samples were prepared and analyzed, so the reported concentrations are the average measured concentrations of the compounds.
Results and Discussion
This study has investigated at two humidity 
First-order Decay Kinetic Constant
The first-order model of VOC decay in storage media may be valid for several compounds, at least over the period during which recoveries slowly decline. Table 3 shows the first-order degradation constants for those compounds with R 2 > 0.7. 
7-day Recovery Estimates
A storage period of seven days was used for evaluating stability since this is the period typically , had the lowest recovery (75 ± 8 percent) rate of any of the nine biogenics evaluated in this study.
Half-life Estimates
The VOC decay kinetic constants can be further used to estimate the compound's half-lives, which are defined as the time for 50 % of the initial concentration to disappear. Figure 4 shows the should be included, by, say, halving the estimated maximum storage time (Batterman et al., 1998) .
Inter-canister Reproducibility
Reproducibility was calculated as the average coefficient of variation (COV) of concentrations measured among the three types of canisters (or bags) for each set of samples. 1988 & 1997) . The COVs in Table 5 incorporate both analytical uncertainties and differences among canisters. The higher uncertainties may have resulted from variations in active sites on surfaces of the sampling media, differences among the amounts of gas transferred from the highly concentrated standard, unequal pressurization of canisters and other factors (Wagoner et al., 1993) . Adsorption was considered as the chemical interaction of vapors on "active sites" at the canister walls (Freeman et al., 1994) . The results imply that Silcocan canisters had fewer active sites and thus adsorbed less. Tedlar bags gave more active sites than canisters, and thus absorb more.
Loss Mechanisms
A second mechanism that affects recovery is the dissolution of soluble compounds in condensed water present in the canister. As the pressure in a canister drops because of withdrawal of a sample, the quantity of condensed water falls and concentrations of dissolved compounds may thus (Coutant, 1993) . This effect depends on the compound's solubility and the presence of Thus, the holding period between VOC collection and analysis should be minimized to improve the recovery of VOC mixtures.
